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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a balanced-to-unbalanced transformer 
that Is small in side and also inexpensive, a frequency converter and mobile 
communication equipment. 

SOLUTION: This balanced-to-unbalanced transformer 10 is provided with 1st 
coupled lines 1 1 having a 1st line 111 of 1/4 wavelength where both ends 



become 1st and 2nd terminals P1 1 and P12 and a 2nd line 1 12 of 1/4 
wavelength where both ends become 3rd and 4th terminals PI 3 and PI 4, 2nd 
coupled lines 12 having a 1st line 121 of 1/4 wavelength where both ends 
become 1st and 2nd terminals P21 and P22 and a 2nd line 122 of 1/4 
wavelength where both ends become 3rd and 4th terminals P23 and P24 and 
capacitors CI to C4. Then, the terminal P1 1 of the lines 1 1 is connected to an 
unbalanced signal input- output terminal Pa, and the terminal P14 of the lines 1 1 
and the terminal P23 of the lines 12 are connected to balanced signal input- 
output terminals Pbl and Pb2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st line where ends serve as the 1st and 2nd terminals, and the 1st 
tie way which has the 2nd line where ends serve as the 3rd and 4th terminals, It 
has the 2nd tie way which has the 1st line where ends serve as the 1st and 2nd 
terminals, and the 2nd line where ends serve as the 3rd and 4th terminals. The 
2nd terminal of said 1st tie way and the 1st terminal of said 2nd tie way are 
connected. The 3rd terminal of said 1st tie way and the 4th terminal of said 2nd 
tie way are grounded, respectively. The 2nd terminal of said 2nd tie way is 
opened. The 1st terminal of said 1st tie way An unbalance signal input/output 
temiinal, It is the balanced unbalance converter from which the 4th terminal of 
said 1st tie way and the 3rd terminal of said 2nd tie way turn into a balanced 
signal input/output terminal. The balanced unbalance converter characterized by 
connecting a capacitor to at least one between the 3rd temiinal of said 1st tie 
way, and the 4th terminal, and between the 3rd terminal of said 2nd tie way, and 
the 4th terminal between the 2nd terminal of said 2nd tie way, and a gland 
between the 1st terminal of said 1st tie way, and a gland. 
[Claim 2] The balanced unbalance converter according to claim 1 characterized 
by said 1st tie way, the 2nd tie way, and a capacitor consisting of layered 
products which come to carry out the laminating of two or more dielectric layers. 
[Claim 3] It is the frequency converter characterized by being a frequency 



converter equipped with the distributor which is 180-degree phase contrast and 
carries out equipartition of the local oscillation signal, the mixer which changes 
an input signal according to two output signals from this distributor, and the 
synthetic vessel which compounds two output signals changed with this mixer, 
and said distributor consisting of a claim 1 or a balanced unbalance converter 
according to claim 2. 

[Claim 4] It is the mobile communication device characterized by being a mobile 
communication device equipped with at least the sending circuit which has a 
frequency converter, or a receiving circuit either [ an antenna and ], and said 
frequency converter consisting of frequency converters according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the balanced 
unbalance converter which allots a RF signal 1GHz or more a compounded part, 
a frequency converter, and a mobile communication device about a balanced 
unbalance converter, a frequency converter, and a mobile communication device. 



[0002] 

[Description of the Prior Art] the RF circuit which generally forms a mobile 
communication device - setting - a RF signal - amplifier and a mixer - about 
180 degrees - a phase - shifting - about 180 degrees from equipartition or 
amplifier, or a mixer a phase - shifting etc. - it is necessary to compound 
Therefore, a RF signal is 180-degree ****** carried out, the balanced unbalance 
converter which carries out distribution composition is arranged to the input side 
or output side of amplifier, a mixer, etc., and a RF circuit is constituted. 
[0003] Drawing 7 is the block diagram showing the circuitry of the portable 
telephone which is one of the mobile communication devices. A duplexer 51 
distributes the electric wave received through the antenna 52 to a receiving- 
circuit 54 side while sending out the RF signal from a sending circuit 53 to an 
antenna 52 side. A sending circuit 53 consists of a low pass filter 551,552, a high 
power amplifier 56, the double balance mixer 57, balanced unbalance converters 
581-583, and a local oscillation circuit 59. The intermediate frequency signal and 
local oscillation signal with which about 180 degrees of phases differ are needed 
for the intermediate frequency signal input terminals a and b of the double 
balance mixer 57, and the local oscillation signal input terminals c and d. In this 
case, since the local oscillation signal supplied from the intermediate frequency 
signal through a low pass filter 551 or the local oscillation circuit 59 is an 
unbalance signal as a single end output, the balanced unbalance transducer 
582,583 which achieves the duty of the distributor which is 180-degree phase 
contrast, carries out equipartition of the unbalance signal, and makes it a 
balanced signal is connected between the double balance mixer 57 and the local 
oscillation circuit 59 between the double balance mixer 57 and a low pass filter 
552, respectively. Moreover, the RF signal changed by the intermediate 
frequency signal and the local oscillation signal is outputted to the output 
terminals e and f of the double balance mixer 57 as a balanced signal, and the 
low pass filter 551 for removing an unnecessary spurious signal is supplied. Here, 
since a low pass filter 551 is an unbalanced input, the balanced unbalance 



transducer 581 which achieves the duty of the synthetic vessel which compounds 
the balanced signal outputted from the output terminals e and f of the double 
balance mixer 57, and is made into an unbalance signal is connected between 
the double balance mixer 57 and a low pass filter 551. 
[0004] Drawing 8 is the representative circuit schematic of the conventional 
balanced unbalance converter. The balanced unbalance transducer 60 is called 
MACHANDOBARAN which shifts 180 degrees of phases and allots a signal a 
compounded part, and Is reported by R.Schwindt (1994 IEEE MTT-S 
International Microwave Symposium Digest, pp.389-391). 
[0005] The balanced unbalance converter 60 is equipped with the 1st tie way 61 
of the die length of the quarter-wave length which has the 1st terminal 61 1 - the 
4th terminal 614, and the 2nd tie way 62 of the die length of the quarter-wave 
length which has the 1st terminal 621 - the 4th terminal 624. The 2nd terminal 
612 of the 1st tie way 61 and the 1st temiinal 621 of the 2nd tie way 62 are 
connected, the 3rd tenminal 613 of the 1st tie way 61 and the 4th terminal 624 of 
the 2nd tie way 62 are grounded, and the 2nd terminal 622 of the 2nd tie way 62 
is opened. And an unbalance signal input/output terminal, the 4th terminal 614 of 
the 1st tie way 61 , and the 3rd terminal 623 of the 2nd tie way 62 turn into [ the 
1st terminal 61 1 of the 1st tie way 61 ] a balanced signal input/output terminal. 
[0006] Drawing 9 is the mimetic diagram of a voltage-current wave of the 
standing wave on the 1/2-wave line in the balanced unbalance converter of 
drawing 8 . With the 2nd terminal 612 of the 1st tie way 61 in the location of 
quarter-wave length, and the 1st terminal 621 of the 2nd tie way 62, Current I 
serves as max and an electrical potential difference V is set to 0. Moreover, an 
electrical potential difference V serves as an opposite phase with an equal 
amplitude before and behind the 2nd terminal 612 of the 1st tie way 61 , and the 
1st terminal 621 of the 2nd tie way 62. 

[0007] In addition, there is JP,1 1-144961, A as an example which constituted the 
balanced unbalance converter equipped with an equal circuit like drawing 8 from 
a laminated structure. The surface mount mold balance unbalance converter of 



the structure which carried out the laminating of the 1st tie way and the 2nd tie 
way to the lengthwise direction of the dielectric substrate which consists of 
crystallized glass etc. is indicated by this. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional portable telephone, since the low pass filter and the balanced 
unbalance transducer were constituted as separate discrete part, cost started 
manufacture and attachment and it had been set to one of the causes which 
obstruct the miniaturization of a portable telephone. Moreover, transmission loss 
was generated between the low pass filter and the balanced unbalance converter, 
and the power consumption of a portable telephone was increased. 
[0009] This invention is made in order to solve such a trouble, and it aims at 
offering a small and cheap balanced unbalance converter, a frequency converter, 
and a mobile communication device. 
[0010] 

[Means for Solving the Problem] In order to solve the trouble mentioned above 
the balanced unbalance converter of this invention The 1st line where ends serve 
as the 1st and 2nd tenninals, and the 1st tie way which has the 2nd line where 
ends serve as the 3rd and 4th terminals. It has the 2nd tie way which has the 1st 
line where ends serve as the 1st and 2nd terminals, and the 2nd line where ends 
serve as the 3rd and 4th terminals. The 2nd terminal of said 1st tie way and the 
1st terminal of said 2nd tie way are connected. The 3rd terminal of said 1st tie 
way and the 4th terminal of said 2nd tie way are grounded, respectively. The 2nd 
terminal of said 2nd tie way is opened. The 1st temiinal of said 1st tie way An 
unbalance signal input/output terminal. It is the balanced unbalance converter 
from which the 3rd terminal of the 4th edge of said 1st tie way and said 2nd tie 
way turns into a balanced signal input/output terminal. It is characterized by 
connecting a capacitor to at least one between the 3rd terminal of said 1st tie 
way, and the 4th terminal, and between the 3rd terminal of said 2nd tie way, and 
the 4th terminal between the 2nd terminal of said 2nd tie way, and a gland 



between the 1st terminal of said 1st tie way, and a gland. 

[0011] Moreover, the balanced unbalance transducer of this invention is 

characterized by said 1 st tie way, the 2nd tie way, and a capacitor consisting of 

layered products which come to carry out the laminating of two or more dielectric 

layers. 

[0012] The frequency converter of this invention is a frequency converter 
equipped with the distributor which is 180-degree phase contrast and carries out 
equipartition of the local oscillation signal, the mixer which changes an input 
signal according to two output signals from this distributor, and the synthetic 
vessel which compounds two output signals changed with this mixer, and said 
distributor is characterized by consisting of above-mentioned balanced 
unbalance converters. 

[0013] The mobile communication device of this invention is a mobile 
communication device equipped with either [ an antenna and / at least ] the 
sending circuit which has a frequency converter, or a receiving circuit, and said 
frequency converter is characterized by consisting of above-mentioned frequency 
converters. 

[0014] Between the 1st terminal of the 1st tie way, and a gland, between the 2nd 
terminal of the 2nd tie way, and a gland, since a capacitor is connected to at 
least one between the 3rd terminal of the 1st tie way, and the 4th tenninal, and 
between the 3rd terminal of the 2nd tie way, and the 4th tenninal, according to 
the balanced unbalance converter of this invention, the balanced unbalance 
converter which has low-pass-filter ability can be constituted. 
[0015] Since the balanced unbalance converter which has low-pass-filter ability is 
used according to the frequency converter of this invention, components mark 
can be lessened. 

[0016] According to the mobile communication device of this invention, since the 
frequency converter in which low-cost-izing, a miniaturization, and high- 
performance-izing are possible is used, low-cost-izing of a mobile communication 
device, a miniaturization, and high performance-ization are realizable. 



[0017] 

[Embodiment of the Invention] Hereafter, the example of this invention is 
explained with reference to a drawing. Drawing 1 is the representative circuit 
schematic of one example concerning the balanced unbalance converter of this 
invention. The 1st tie way 1 1 where the balanced unbalance converter 10 has the 
1st line 1 1 1 of the die length of quarter-wave length where ends serve as the 1st 
and 2nd terminals P1 1 and P12, and the 2nd line 1 12 of the die length of quarter- 
wave length where ends serve as the 3rd and 4th terminals PI 3 and P14, It has 
the 2nd tie way 12 which has the 1st line 121 of the die length of quarter-wave 
length where ends serve as the 1st and 2nd terminals P21 and P22, and the 2nd 
line 122 of the die length of quarter-wave length where ends serve as the 3rd and 
4th terminals P23 and P24, and capacitors C1-C4. 

[0018] The 2nd terminal PI 2 of the 1st tie way 1 1 and the 1st terminal P21 of the 
2nd tie way 12 are connected, the 3rd terminal P13 of the 1st tie way 11 and the 
4th terminal P24 of the 2nd tie way 12 are grounded, and the 2nd temiinal P22 of 
the 2nd tie way 12 is opened. 

[0019] Moreover, a capacitor C4 is connected between the 1st terminal P11 of 
the 1st tie way 1 1 , and a gland between the 2nd temiinal P22 of a capacitor CI 
and the 2nd tie way 12, and a gland, and is connected [ between the 3rd terminal 
PI 3 of a capacitor C2 and the 1st tie way 1 1 , and the 4th terminal PI 4 J, 
respectively between the 3rd terminal P23 of a capacitor C3 and the 2nd tie way 
12, and the 4th terminal P24. 

[0020] And the unbalance signal input/output terminal Pa, the 4th terminal PI 4 of 
the 1st tie way 1 1 , and the 3rd terminal P23 of the 2nd tie way 12 are connected 
to the balanced signal input/output terminals Pbl and Pb2 for the 1st terminal 
P11 of the Isttie way 11. 

[0021] Drawing 2 is the perspective view of the balanced unbalance converter of 
drawing 1 . The balanced unbalance converter 10 Is equipped with the layered 
product 13 which built in the transmission line which constitutes the 1st tie way 
1 1 and the 2nd tie way 12 and the grand electrode (not shown), the capacitor 



electrode which constitutes capacitors C1-C4, and the grand electrode (not 
shown). It applies to an underside from the top face of a layered product 13, and 

the external terminals T1-T6 are formed. 

[0022] In addition, as for the external terminals T1 and T6, a balanced signal 
input/output terminal and the external terminal T2 turn into an unbalance signal 
input/output temiinal, and external terminal T3-T5 turn into a grand temninal. 
[0023] Drawing 3 (a) - drawing 3 (h) and drawing 4 (a) - drawing 4 (e) are the 
plans or bottom views of each dielectric layer which constitute the layered 
product of the balanced unbalance converter of drawing 2 . A layered product 13 
is formed by carrying out the laminating of the 1st - the 12th dielectric layer 13a- 
131. which consist of a low-temperature baking ceramic which uses as a principal 
component the barium oxide which can be calcinated at the temperature of 850 
degrees C - 1000 degrees C, an aluminum oxide, and a silica one by one. 
[0024] The external tenninals T1-T6 are formed in the top face of 1st dielectric 
layer 13a. Moreover, the grand electrodes Gp1-Gp3 are fomied in a dielectric 
layers [ 2nd, 7th, and 12th /b / 13 /,g / 13 /, and 131. ] top face, respectively. 
[0025] Furthermore, the capacitor electrodes Cp1-Cp4 are formed in the top face 
of the 3rd, 6th, 8th, and 11th dielectric layers 13c, 13f, 13h, and 13k, respectively. 
Moreover, the transmission lines Sp1-Sp4 are formed in the top face of the 4th, 
5th, 9th, and 10th dielectric layers 13d, 13e, 13i, and 13j, respectively. 
[0026] Furthermore, the external terminals T1-T6 are formed in the underside (lu 
and a sign are attached in drawing 4 (e)) of the 131. of the 12th dielectric layer. 
Furthermore, the beer hall electrode Vh is formed in the 3rd - the 8th, 10th, and 
11th dielectric layers 13c-13h, and 13j and 13k so that each dielectric layers 13c- 
13h, and 13] and 13k may be penetrated. 

[0027] Under the present circumstances, the 1st and 2nd lines 1 1 1 ,1 12 ( drawing 
1 ) of the 1st tie way 11 are consisted of from the transmission lines Spl and Sp2, 
and the 1st and 2nd lines 121,122 ( drawing 1 ) of the 2nd tie way 12 consist of 
the transmission lines Sp3 and Sp4, respectively. Moreover, capacitors C1-C4 
( drawing 1 ) consist of the capacitor electrode Cpl, the grand electrode Gpl and 



the capacitor electrode Cp3, the grand electrode Gp2 and the capacitor electrode 
Cp2, the grand electrode Gp2 and the capacitor electrode Cp4, and a grand 
electrode Gp3, respectively. 

[0028] The balanced unbalance converter 10 equipped with the layered product 
13 which builds in the 1st tie way 1 1 ( drawing 1 ), the 2nd tie way 12 ( drawing 
1 ), and capacitors C1-C4 ( drawing 1 ) with the above configurations is formed. 
[0029] Drawing 5 is (a) phase characteristic drawing showing basic actuation of 
the balanced unbalance converter of drawing 1 , and (b) passage property 
drawing. In drawing 5 , a continuous line shows between the 4th terminal 
(balanced signal input/output terminal) P14 of the 1st terminal (unbalance signal 
input/output terminal) PI 1-1st tie way 1 1 of the 1st tie way 1 1 , and a broken line 
shows between the 3rd terminal (balanced signal input/output terminal) P23 of 
the 1st terminal (unbalance signal input/output terminal) PI 1-2nd tie way 12 of 
the 1st tie way 11. 

[0030] Drawing 5 (a) shows that 180 degrees of phases are reversed between 
the 3rd terminal P23 of the 1st terminal P11-2nd tie way 12 of the 1st tie way 1 1 
between the 4th terminal PI 4 of the 1st terminal PI 1-1st tie way 1 1 of the 1st tie 
way 1 1 in the balanced unbalance converter 10 of drawing 2 . 
[0031] Moreover, pi mold low pass filter which consists of drawing 5 (b) by the 1st 
line 121 and capacitors CI and C2 of the 1st line 1 1 1 of the 1st tie way 1 1 , and 
the 2nd tie way 12, With the parallel resonance mold low pass filter constituted 
from the 2nd line 122 of the 2nd tie way 12, and a capacitor C4 by the parallel 
resonance mold low pass filter which consists of the 2nd line 1 12 of the 1st tie 
way 1 1 , and a capacitor C3, and the list It turns out that secondary 3 order 
higher-harmonic 2fo of clock frequency fo and 3fo can fully be decreased. 
[0032] Between the 1st terminal of the 1st tie way, and a gland, between the 2nd 
terminal of the 2nd tie way, and a gland, since a capacitor is connected between 
the 3rd terminal of the 1st tie way, and the 4th terminal, and between the 3rd 
terminal of the 2nd tie way, and the 4th terminal, according to the balanced 
unbalance converter of the example mentioned above, the balanced unbalance 



converter which has low-pass-filter ability can be constituted. Therefore, the 
balanced unbalance converter which can attain the balanced unbalance 
converter which has low-pass-filter ability with easy structure as compared with 
the conventional example which forms a balanced unbalance converter and a 
low pass filter as separate components, consequently has low-cost-izing and the 
low-pass-filter ability which was miniaturized and, in addition, realized reduction 
of the transmission loss between balanced unbalance converter-low pass filters 
can be obtained. 

[0033] Moreover, since it constitutes from the transmission line which established 
the 1st and 2nd tie way in the interior of a layered product and constitutes from 
the capacitor electrode and grand electrode which countered the interior of a 
layered product mutually and formed the capacitor in it on both sides of the 
dielectric layer while having the layered product which comes to carry out the 
laminating of the 1st - the 12th dielectric layer, the components mark of a 
balanced unbalance converter can be reduced. Therefore, ^low-cost-izing and a 
miniaturization are more possible than that of a balanced unbalance converter. 
[0034] Drawing 6 is the block diagram of one example concerning the mobile 
communication device of this invention. The mobile communication device 20 
consists of an antenna 21 , a duplexer 22, a sending circuit 23, and a receiving 
circuit 24. 

[0035] A duplexer 22 distributes the electric wave received through the antenna 
21 to a receiving-circuit 24 side while sending out the RF signal from a sending 
circuit 23 to an antenna 21 side. 

[0036] A sending circuit 23 consists of a high power amplifier PA, a frequency 
converter C0N1, and the modulation section MOD, and a receiving circuit 24 
consists of a low noise amplifier LNA, a frequency converter C0N2, and the 
recovery section DEM. 

[0037] Under the present circumstances, the frequency converter C0N1 of a 
sending circuit 23 consists of the balanced unbalance transducers BAL1 1, 
BALI 2, and BAL3, a double balance mixer MIX1. and a local oscillation circuit 



LO, and the frequency converter C0N2 of a receiving circuit 24 consists of tlie 
balanced unbalance transducers BAL21 , BAL22, and BAL3, a double balance 
mixer MIX2, and a local oscillation circuit LO. 

[0038] In addition, the balanced unbalance converters BAL1 1 and BAL22 
achieve the duty of the distributor which is 180-degree phase contrast, carries 
out equipartition of the unbalance signal, and makes it a balanced signal, and the 
balanced unbalance converters BAL12 and BAL21 achieve the duty of the 
synthetic vessel which compounds a balanced signal and is made into an 
unbalance signal. 

[0039] In the above configurations, the balanced unbalance converter 10 which 
has the low-pass-filter ability of drawing 1 is used for the balanced unbalance 
converters BAL1 1. BAL21 , BAL12, and BAL22 which constitute frequency 
converters C0N1 and C0N2. 

[0040] In the case of transmission, a local oscillation signal is supplied for an 
intermediate frequency signal to the intennediate frequency signal input terminals 
a1 and b1 of the double balance mixer MIX1 in a sending circuit 23 through the 
balanced unbalance converter BAL 3 at the local oscillation signal input terminals 
c1 and d1 through the balanced unbalance converter BAL 12, respectively, and 
the RF signal changed from output terminals el and f1 by the intermediate 
frequency signal and the local oscillation signal is outputted. 
[0041] On the other hand, in the case of reception, a local oscillation signal is 
supplied for a RF signal to the RF signal input terminals a2 and b2 of the double 
balance mixer MIX2 in a receiving circuit 24 through the balanced unbalance 
converter BAL 3 at the local oscillation signal input terminals c2 and d2 through 
the balanced unbalance converter BAL 21 , respectively, and the intermediate 
frequency signal changed from output terminals e2 and f2 by the RF signal and 
the local oscillation signal is outputted. 

[0042] In addition, the unnecessary spurious signal in a RF signal and an 
intermediate frequency signal is removed by the low-pass-filter ability which the 
balanced unbalance converters BAL11, BAL12, BAL21, and BAL22 have. 



[0043] Since the balanced unbalance converter which has low-pass-filter ability is 
used according to the frequency converter of the example mentioned above, 
while being able to lessen components mark, transmission loss can be reduced, 
consequently low-cost-izing of a frequency converter, miniaturization, and high 
performance-ization can be realized. 

[0044] Moreover, according to the mobile communication device of the example 
mentioned above, since the frequency converter in which low-cost-izing, a 
miniaturization, and high-performance-izing are possible is used, low-cost-izing 
of a mobile communication device, a miniaturization, and high performance- 
ization are realizable. 

[0045] In addition, although the example of an above-mentioned balanced 
unbalance converter explained the case where a capacitor was connected to all 
between the 3rd terminal of the 1st tie way, and the 4th terminal, and between 
the 3rd terminal of the 2nd tie way, and the 4th terminal between the 2nd terminal 
of the 2nd tie way, and a gland between the 1st terminal of the 1st tie way, and a 
gland If a capacitor is connected to at least one place, it will have the function of 
a low pass filter and the same effectiveness will be acquired. 
[0046] Moreover, although the dielectric layer explained the case of the ceramics 
which uses the barium oxide, an aluminum oxide, and a silica as a principal 
component, effectiveness with the same said also of the ceramics or fluororesin 
which which ingredient is sufficient as with [ specific inductive capacity 
(epsilonr) ] one [ or more ], for example, uses a magnesium oxide and a silica as 
a principal component is acquired. 

[0047] Furthermore, although the above-mentioned mobile communication 
device explained the case where a balanced unbalance converter and a local 
oscillation circuit were carried out in common with the frequency converter of a 
sending circuit, and the frequency converter of a receiving circuit, it may be 
prepared independently. 
[0048] 

[Effect of the Invention] According to the balanced unbalance converter of claim 1, 



between the 1st terminal of the 1st tie way, and a gland, In order to connect a 
capacitor to at least one between the 3rd temiinal of the 1st tie way, and the 4th 
terminal, and between the 3rd terminal of the 2nd tie way, and the 4th terminal 
between the 2nd terminal of the 2nd tie way, and a gland, It compares with the 
conventional example which forms a balanced unbalance converter and a low 
pass filter as separate components. The balanced unbalance converter which 
can attain the balanced unbalance converter which has low-pass-filter ability with 
easy structure, consequently has low-cost-izing and the low-pass-filter ability 
which was miniaturized and, in addition, realized reduction of the transmission 
loss between balanced unbalance converter-low pass filters can be obtained. 
[0049] Since the 1st tie way, the 2nd tie way, and a capacitor consist of layered 
products which come to carry out the laminating of two or more dielectric layers 
according to the balanced unbalance transducer of claim 2, the components 
mark of a balanced unbalance transducer can be reduced. Therefore, low-cost- 
izing and a miniaturization are more possible than that of a balanced unbalance 
converter. 

[0050] Since the balanced unbalance converter which has low-pass-filter ability is 
used according to the frequency converter of claim 3, while being able to lessen 
components mark, transmission loss can be reduced, consequently low-cost- 
izing of a frequency converter, miniaturization, and high performance-ization can 
be realized. 

[0051] According to the mobile communication device of claim 4, since the 
frequency converter in which low-cost-izing, a miniaturization, and high- 
performance-izing are possible is used, low-cost-izing of a mobile communication 
device, a miniaturization, and high performance-ization are realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic of one example concerning 
the balanced unbalance converter of this invention. 

[Drawing 2] It is the perspective view showing an example unbalance converter 
[ of drawing 1 / balanced ] configuration. 

[Drawing 3] It is the plan of the (a) 1st dielectric layer - (h) 8th dielectric layer 
which constitutes the layered product of the balanced unbalance converter of 
drawing 2 . 

[Drawing 4] They are the plan of the (a) 9th dielectric layer - (d) 12th dielectric 

layer which constitutes the layered product of the balanced unbalance converter 

of drawing 2 , and the bottom view of the (e) 12th dielectric layer. 

[Drawing 5] They are (a) phase characteristic drawing showing basic actuation of 

the balanced unbalance converter of drawing 1 , and (b) passage property 

drawing. 

[Drawing 6] It is the blocl< diagram of one example concerning the mobile 
communication device of this invention. 

[Drawing 7] It is the block diagram showing the circuitry of a common portable 
telephone. 

[Drawing 8] It is the representative circuit schematic of the conventional balanced 
unbalance converter. 

[Drawing 9] It is the mimetic diagram of a voltage-current wave of the standing 



wave on the 1/2-wave line in a ****** unbalance converter. 
[Description of Notations] 

10 Balanced Unbalance Converter 

11 1st Tie Way 

12 2nd Tie Way 

111.121 The 1st line 

112.122 The 2nd line 

1 3 Layered Product 
13a-13l. Dielectric layer 

20 Mobile Communication Device 

21 Antenna 

23 Sending Circuit 

24 Receiving Circuit 
C1-C4 Capacitor 

C0N1, C0N2 Frequency converter 

DEM Recovery section 

MOD Modulation section 

P11-P14. P21-P24 The 1st - the 4th terminal 

Pa Balanced signal input/output terminal 

Pbl, Pb2 Unbalance signal input/output terminal 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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(57) mm] 

[MSi^©] 1 0 ^t. mi^*^^ 1 s 

UC||2^^P11, P 1 2 ifiS l/4iSSCDgS®^ 
meSl 1 1, S;im«*^^3SC^^4«g^^P 1 3. P 
1 4t;f^£S l/4iSfi<OS$com2^liSl 1 2^mT^ 
^l^^m^l It. mm^^lRZS^2^'TP 2 1. 
P2 2<hfj:^l/4Sg®fi$CDBli^SSl 2 1, SO^ 
MS8*^^3Rt^«4SS^P2 3, P24tfj:Sl/4fe 
ftWft $ ®m 2 ^SS 1 2 2 SrWr 2 1 2 

3>7'>-y-Cl~C4 ^LT, ^1^ 

^^SS 1 1 ®m 1 SS^^P 1 1 *^'^¥MM^Atii;^^^='P 
a. ^liS^mi l«)m4^^P 1 4RrX^2i^-&« 

fsi 2(Dm3^^p 2 3t)i^mmnxm:h^=FPhi, 

P b 2tCSiKSn-5. 




(2) 

1 

^^<!:B(}i2^2i!a^^8S©mi^^^<hdii^^sn. Hfrffim 

1 ^-^SlgSwrn 3 <h HU te^ 2 S^«8S® m 4 t 

H5fB^ 1 ife^^ss®^ 1 ^s^^. ^7>Fr«i. Wfe^2fe 
•&i^ss®^2Sg^^. y^>KP«i. saie^ 1 ^-&^ss«m 

3*®^^. B4^^Pb^, R?^HirlB«2ig^^SS®^3« 

^4^g^^W0!>^!>;^<<fc'blo^ca>5^>•t}■*S^b 
[if 3 ] m^mmm^^ iso' (D^mmx-m^ 

[iS*«4] T>7^:»-<h, ^ig?fc^m^*#t-^M« 30 

^ n-5 :i <!: * WIS <h-r •S^i)i«^il«gS. 
[0 0 0 1] 

1 GH z ei±<DS^iB[«^^^)5£5J-i2-r^¥«^¥«^ 
[0 0 0 2] ^ 

8 0° fir^g^-r^bm^fiKT^'iJ^^^fe^o ^WfcJ6 

tc. Kjififi^^i 8 0° ■affi-re.uT5j-ffi^fi!c-rs¥ 
[0 0 0 3] 0 7 ti, ^m<^mmmm<D i 
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\t, iSMM^y ^ 5 5 1 , 5 5 2, ii5Hi*iS4®S5 
6, 5':^;UA*7>>^5+-9-5 7. 5FS:i=¥«^^S5 8 
1-5 8 3 Rr;^g55SSIiI?S 5 9 *^ ^fe-S. :S^^;U/N'^ 
>7.5^-y-5 7a)fra^iKm#A;^^^ a, ^gff! 

mmnxtim^c, dnz\i. i s o° ftffiwsjss+w 

0^5 9*^^#^;^sns^Si5fiE©«^«>'>^'-'^^> 

SrlftrW^¥«S«IS§ 5 8 2 , 5 8 3*^\ ^^JV/-^^ 

-ensi^^n-s, sfc, ^:/;i.A^>x5^u-5 7<Dm 
M^^nr=.mm&mmiwmmmii^xtii:fj-^ti. 

&xyU 7Xm^'&f^^^'t^ittb(DiSMM^y ■< )\^^ 5 
5 HC#t$a$n-5o Z.Z:X. <£:®ffij©7^;i/:$'5 5 Itt 
7F¥«A;^lT-*.5^ci6> ^f>^;i/A^>XS^ii-5 7©tiS 

;>3^^^e. fii^i^mtt-^n^^mmn^-^^i-xT^m 

[0 0 04] 0 8 ti. UM(0^m^WM^^^<f^^^ 
fSBTS-S. ¥«S^¥«^tftS6 Ott, ■ia:ffl«rl 8 0° 

n^'h(DX. R.SchwindUCj;Offi^^nTV^^ (1994 I 
EEE MTT-S International Microwave Symposium Diges 
t, pp. 389-391) . 

[0 0 0 5] ¥«^¥«^ms§6 o«. mis^^e 1 1 

~m4>^^6 1 4$r*f -5 l/4a^ft®ft$®^l^^ 
i^gSeit, ^iSg^^e 2 l~m4^^6 2 4<£«TS 
l/4iKfi®fi3(0|g2iK-&^SS6 2 i^r^i^^. ^1 
ife-gr^SS6 l(Dm2)^^^6 1 2 tm2^-gri^ifS6 2(Dm 

^6 13, Rr/^2ig^i^BS6 2(D®4®^6 2 4*t» 
«Sn, ^2i^-&^SS6 2<7)^2^^^6 2 2A«Hi*^n 
■5, ^UT. ^lig^«?§6 1©^1^^6 1 175^^¥ 

mmnxtati^'f^ mii^-&i»ss6 i®^4i^^^6 14 
Rt;^ 2 m-^m^ e 2 ®m 3 e 2 3 *wif5<i^ xm 

[0006] m9\i. ms (D^m^w-m^^wz:isi^^ 

S^. l/'4iS[S0>{ief'»-5^1ife^i^*S6 l©^2 

^^^6 1 2 35.?>'^2^^^gS6 2«^1«^6 2 If. 

) tt^li^^^i^e l«m2J^i^6 1 2S.tX^2^^^8S 
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3 

6 2 1 6 2 1 ff>w&t^\tmmm-cmi<Lmt:/3i 

•5. 

[0 0 0 7] ;S*5. 08<Dj;5?i^ffi[HlS§Sr11x;t^S 

1-144961 ;intc{i, ® 1 te^^ 

CO 0 0 8] 

CO 0 0 9] *mm\t. ;i®i^j&:raB^*»*"r«fc 

CO 0 1 0] 

;&:*m2iia8S«r*-r-5^1«S-&i»K<i:> 
m2^^^t^-5>^l^SS> RZmm*^f^31Si.Z^^4^'f- 
t;^.5m2^SSSr*-r^^2ig^^SSi:Sr(ix., Mrlfi^ 
1 i^^^SS®^ 2 Sg^i:«ria^ 2 ife^«8SCD^ 1 «^=^<h 
ibmi^^n, B9IS^lie-&i»K®B3«^<hH«IB^2^ 
^m05S4^^i:*^-tn-€n««fe$n, hi[IB^2^^ 30 

Rrxmriam 2 m^m^<^m 3 xm^^s^^ 

^1«^, i/'yyYf^. Hill5ll2iS^^SS«^2i^^^, 
if^^Hfa, *rBE^life^i^8S®m3^> m4«^ 
PbI. &C/Hi}l2m2ie^^SS©^3^«^> W.A^^f^(D'P 

CO 0 1 1] *f8?gw¥«^¥«^«S«> W8B 40 

^li^-&0SS. m2i^^^?SS;0;ii>5'>itAi> ^fc<;5 

CO 0 1 2] mm^mrn^^ 

18 0° ©fi:ffiST-^^3-iHt-S5J-i2S§<t> ^^J-iH8g*^^ 
K=+-9-T-^m^sn^c:20CDIlS;'3«^*^^-r-5^ 
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CO 0 1 31 *f!?g®^K)ff®ffiSS«4. 7>5"±t, 
CO 0 1 4] ^1 

i^^^sso^ 1 if^yi'm^ ^2f^^tm(D^2 

ra, St^^2iK-&iS9K®m3ffi^, m4«g^PBl©'>;i< 
■5. 

CO 0 1 5] 2|i:5!W®^fe»^^SI-<l;tXli. <£«ffii^ 

CO 0 1 6] 7^^m<r>T»Wi^mmmm\z^nvs.. 

CO 0 1 7] 

0 tt. 1 RXff^2M^P 11. P 1 2 1 

/4ft*«s$®^i^ssi 1 iv 3 sr;^ 

m4!STP13, P 1 4i:;^-5 l/4igfi©ft5CD^2 

i^gs 1 1 2 **-r-5^ 1 ig^^ss 1 1 ii> mmt)m i r 

t/f^2^P2 1, P 2 2 tJS-S l/4ifeS©S$<D^ 

11^^12 1. J^tffiSS*^m3SI/m4^TP 2 3, P 
2 4i:;^-5 1/4&fi©fi^cDm2^SSl 2 2 SrWf^ 
^2i^^^8S12t. 3>5^>1}-C l~C4i:*{iA. 

CO 0 1 8] ^1^^^8S1 iro^2<STP 1 2im2 

m-^m^ 1 2 1 p 2 1 Li)mm^n. m i 

i^g&l l<D^3Sgi^P 1 3, Rt)C^2ie^«lgSl 2©m 
4Sg^P 2 4*iSS6Sn, m 2 I 2(0^2 
P 2 2*^Hfi!c$n^o 

CO 0 1 91 *fc, ^li^^i^SSl IW^lSSgTP 1 

1, ^^^KBatc^^^^^-y-c 1, ^2ie^^ssi2<D 

^2^^P2 2, y7>KK{ca>5'>-y-C2. mi^ 
-&^?&1 l®m3^^^P 1 3, ^4^^P 1 4Pb1{C3> 
X>-y-C3. ^2ife-grmi 2 0^3«^P2 3. «4 

^^p 2 4Rgca>x>-y-c4At^n^n«ii^sns. 

CO 0 2 01 -e-UT. mii^^^ssi IW^lSg^^P 1 
l*i^¥^{t^Atii;'j^i^P a, ^ 1 ^-^^SS 1 1 ©^ 
43^^^P 1 4S;Z>-m2iK^mi 2«^3^^P2 3*^ 
¥«<a^AliS:'3^^Pb 1, Pb2»c«i^$ns. 

CO 0 2 1 1 0 2 01 
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5 

^l-g&S^'T 1 ~T 6 At^tt en^S. 
[0 0 2 2] 35:*5, ^mm^T 1 , T 6 tt¥«M^Am 

3 ~T 5 it^^ > i^m^ftU^. 
[0 0 2 3] m3 (a) ~H3 (h) &O^04 (a) ~ 
04 (e) \t, m2<DW■^TW■m^^^0)f^M^^^MSSi 

1 3\t. m^iiS 5 0'C~ 10 0 OX.(DUS.-C^fl!i^^ 
JSStfbAU'i'A. K<bT;i'5n':7A, vU;«7S:±*!K5^t 

HI 3 a~i 3 1 ^ja^iiii-r^-ttcioTj^^sn 

•5. 

[0 0 2 4] SI OSim^^e 1 3 a ©±® 
T l~T6*«J^fiK$n-5. S2> m7RtJtSl2 

®^m{*:B13b. 13g, 1 3 1 ®±Mlwtti''7>H 
p 1 ~G p 3 7!)i-?-n-€n)^fiK3tl-5. 

[0 0 2 5] $e>(c, S3, me, msRr^^i 20 

1i{*:@13c, 13f, 13h. 13k®±Bnlr«3> 

5^>-y-fiffic p i~c p 4 7&^-?-n-€^tij^i£$nSo * 

fc, S4, S5. m9&OJSl 0(D«m<^gl 3d, 1 
3e. 13i. 1 3 j 05±ffitCtteSli»8SSp l~Sp 

[0 0 2 6] $e>fC, SI 2a5Sm*lsBl 3 1 (DTM 
(04 (e) 'f'tCiStiT, lut??^S:#t") tCtt^tBP 

1 ORl^Sl IWSISfrlil 3 c~l 3 h, 13j. 1 

3 kJCli^gimSl 3 c~l 3h. 13j. 1 3 k& 30 

[0 0 2 7] ^©SR. eiHillBSSpl. Sp2TSlfe 
10!)SlRt^S2i^SSl 1 1, 112 (01) 
eSI^SSSpS. S p 4T-S2^-&^SS1 2©S1 
sacs 2^ 121. 122 (01) Sr^n^'ti^^r 

a>5^>-9-mffiCp 1 t^^7>HS«Gp 
1. n>5^>+Ht11C p 3 <*:i^^>HmffiGp 2, a> 

5^>+i-mMc p 2 tiy^> FmsGp 2, a>7^>-y-« 

«Cp4iiy5>h*m<SGp 3 tT=l>x>t}-Cl~C 

4 (0 1 ) :&^n-€n«i^-r -5. 4i 
[0 0 2 8] u±(r>j^ots.mi^T, si^^^s&i 1 

(01) , S2^^^SS12 (01) . r]>5'>itCl 
~C4 (01) ^ (^]S5T-&«Bfl^ 1 3 

1 0 amfSL^tii,. 

[0029] 05 01 ®^^T¥^^1^§§<^S*Wl 
i¥^m-r (a) Ciffl!f#(40. (b) aiaWttHT*^. 
0 5 tc*i^^T, 3l«HiS 1 ^-&^SS 1 1 ®S 1 «^ 
¥««#Attl:^»?) P 1 1 -S 1 iie^i»!S 1 1 ®S4 
(¥««^AtB:^^^) pi4Fb1. gfJSliSi^^ 

*ass 1 1 05® 1 (.^w-mmnxm.tiU'f') p 1 1 - s 
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S2ig^mi 2 0[)S3^^^ (3p«©^AaJ:^«i^) P 

2 3rBi**-r. 

[0 0 3 0] 05 (a) 0 2 CD¥«^¥«^^8i 

1 Otr;fetiT, Slie-&i^!Sl KOSia^P 1 1-S 

1 is^uss 1 1 ®S4^^^p 1 4fs\iim 1 ^^^ss 1 1 

omii^^P 1 l-S2ife^^SSl 2<DS3ffi^^P2 3 
ra<i:T-fi:ffi*n 8 0' RfeLT^^^dtA^^^. 

[0 0 3 1] *fc, 05 (b) Sl«^^i»tel 1 

©Sl^Kl 1 1, S2iK^«SSl 2®S1^SS1 2 1 
0 S:tK=i>x>-!J-C 1, C 2T«figSn«.7cMfii«a3g7 
Siife'&^SSi ioS2^8Si 1 2, i3>5^> 

»C, S2ie-&^8S1 2®S2i^g§l 2 2. 3>7'>1tC 

4-tf^^^n-5)M?iJ*SM<g;J^®i^"7^';i/^'fcJ;D. »j 
f^^lfelSf o«2;!kRt/3i5cSilK2 f o. 3foS:+ 

[0 0 3 2] ±mvrzmmm<DW-mi^w-m^mmz^n 
ii. s 1 i^^^sscDS 1 i^7>Krpi, m2m^m. 

20 S4S8^^ra. Rr/S2ie^i»sswS3sg^^. S4sg^is 

30 [0 0 3 3] ifc, S1~S1 2(DS«{t:S*«gbT 

Life 

[0 0 3 4] 0 6 IS, *^eqw^iij<*steSMtc^'5 — 
^ififi»]G)yn .yi^0'e*«. ^Kj^i^afflS^e 2 0 tt, t 

m^2 4xm^^n^> 

[0 0 3 5] XiyUi'-y-2 2ti. 2IM(HlSS2 3*^6© 
iii^SJ«^S:T>5":>-2 IfliJ'vjiai-rstt'btC, T> 
7-^2 lSr^UT§mUfcmJg^«rS«lHl!S2 4filJ'v.S0 

[0 0 3 6] itfiiHig§2 3\t, moitim^^PA. m& 

gS24tt, ISSI^ti'tiSLNA. rafeSc^lft^CON2 
50 [0 0 3 7 ] r<DiS, ^I^IlHl^S2 3©J^iSSc^«SCO 
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Nl«. ¥!B5F¥«^SilSBAL 1 1. BALI 2. B 

AL3> ^'3^;i'A*7>7,5^ii-M I X 1, mu^mm^ 

«, ¥«^¥«^mSBAL2 1. BAL2 2. BAL 
3. tS^-l/JVA'^^xa^-tJ-MI X2, ^SCf!SliIBSL O 

[0 0 3 8] 3ii^^¥Sg^Sl§gBAL 1 1. BA 

L 2 2 «> T^mm^^ 18 0° (DficffiMT'^^^EbT 

BAL 12, BAL 2 1«, ¥««^2r-&^l-T^^ffi 

[0 0 3 91 &.±<D^orj.mmzii^^x. ffliSISc^msi 

CONl. CON2Sr«lfiK-r2.¥«^5ps^^SBAL 
11. BAL21, BAL12, BAL22{C> 0 1<7) 

&mmj^y -c ;i'^«SffiS:*-r-5¥«^ w^ms i o & 
[0040] mm<Dmiz\t, mmm^2 3 tcisits^^:/ 
1. b 1 izw-m^w-mmmmB Ai. 1 2Sr:rt-LT'fw^ 

«^«iSSB AL 3 >&^bT^»f8Sffi^*«^n^n«$& 

^n. ihtii^'fe 1. f lA^^tt^ra^iSffi^t^gp^s 

[0 0 4 1] ^m(Dm\Z\i. S«lHl8S2 4»C:felt 

•5^'^:^;un5>7.5^^-y-M I X 2 <Difi5^i6^^A^lS8^ 
a 2, b 2{c¥«^¥a5^^§§BAL 2 1 ^^LTS^ 
^gBf!S«^A;^SS^^c 2, d2{c¥«^¥ 

«^m^B A L 3 ^iffLxm^mmmm^'tn^nm^ 

ffi;'3«^^e2. f 2*»e.i«^jS«^<i:^gS%life 

m::\zi:«)^m-^ntz'¥mm&m^*^iiiti-^n^. 

[0 0 42] i«^iS«^S.yf4>ra^i6«#{c*l^ 
■5^S?a:Xr^«J7X«#H¥«^^««SISBAL 1 
1. BAL 12. BAL 2 1, B AL 2 2*«*-r-5iS« 

mi^y^}^^>^^iz^f)m^^n^^ 

[0 0 4 3] ±abfc*liS«»l«^StlS^^StCJ;tX«. 

iz. mmm^^&mx^, ^oy^^m. m&^^w^^(o^ 
[0 0 4 4] sfc, ±m\ytzmMmo:)^W}^^isms\z 

[0 0 4 5] T^tis. ±m:(ow-m^w-m^^^(ommmx 
«. ^ 1 ^-^^ss©^ 1 s^. ^7>h*ra. m2^^^ 

gS05m2>^^. i/^>KP4, iiiie^m®^3^^, 

m4i®^^^^, RC/^2iK^«l!S©m3iSg^, ^4«S^Pp1 
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[0 0 4 6] sfc, mitn^i'y^^ ^i^y 

ct^viTittgBLfc*^ itmnm (£ r) *nu^-hT'&n 

[0 04 7] s^tc. ±m<D^W}i^mmmmxu. mm 

[0 0 4 8] 

m 1 i^^m®^ 1 ^yyy'f^^ ^2^^^ssw 
s^ra. Rt;m2i!s^^ss©^3i^^^, ^4«^^p«i«)'> 

75:<<ht>lO{ra>x>1i-*«l^-rsfc«6. 

[0 0 4 9] if 2 co^m^^m^mfSiz^mt. m 
i^-^m^. B2i^^^ssRt^:3>5^>-y-*^ 
mi^m^mmi^xys.^mmi*-xm0Si^n^fti^^ 

30 tgT-*«>. 

[0 0 5 0] »*«3©^iS»^«sicj;ntf, filta 

fcS&. mffa,^^^'>f3.<'t^Z.ilf)^X^^tth\Z. g 

[0 0 5 1] m^m4(7)i^mii^Mm^miz^nu. is^ 

40 [^jKDfem^iSI^] 

[0 1 ] :^%m(D^m^^m^^i^iz%^—Mmm<Dm 

[02] 01 ®5iz||;f;5|Zfl|^ftS©*fl£ffI;^«fS**i" 

[0 3] 0 2<D¥«^¥«^^^®«®'f*^^fiK"^'^ 
(a) (h) m 8 <D^tt#:Sro±®0 

[0 4] 0 2©¥^T¥^i^^8§®»B<**^fiS"^^ 
(a) ^9<DKtt^S~ (d) SI 2<D^m{i^ecO±® 
50 mRZJ^ (e) mi 2<D^«ft:ScoTB0T-fe-5. 
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[05] 01 ®5p||;p5p«^^g§<Z)S*16fP«rS^-r 
(a) feffiit#tt0> (b) ffij§!tttt0T'*^= 

[07] —mmfs^m^mm^<om^m^^^'r-:foyi; 

0TfeS. 

[08] ti£5l5W¥IS^¥^^^§S«>^ffilHlSS0'C'*'&-> 
[0 9 ] ©¥«^¥S§^^S»c*5tt^ 1/2 iS4^SS± 
0^«ESi®«BE • «Siiig?J^©«^0T&S. 
[^#OiK?«] 

I 0 3p^7f;3F^^^^ 

II ^1 ife^i^SS 
1 2 ^2ife^ilK 
111.121 ^1 iS8S 
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^2$ISS 



112. 12 2 

1 3 mm#- 
1 3 a~i 3 1 mmi^m 
2 0 ^mi^mmmm 
2 1 

2 3 SI«IhISS 
2 4 S«lHl8S 
C1~C4 :3>x>-!t 
CONl, CON2 
10 DEM apgC 
MOD ^^gS 

P11~P14. P21~P24 ^l~lg4^8^ 

P a 3p«fl^x{i5:'3«l^ 

Pbl. Pb2 ^spig^^xm*^ 
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